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 General Introduction
 
Statement of the Problem
 
The Uccupat i onal Safety and Health Act of 1970 "tPubl ic
 
Law 9i--596) mandated that al l employers proyide a safe and
 
healthful workplace for all workers. This law specified
 
workplace inspectionsj abatement of hazards^ reportinq of
 
al l injuries^ and Job safety tra i n i no Cerriphasis provided by
 
the writer], .Job safsty training has been deemed important
 
enough to be included in Publ ic Lawj therefore, it must
 
surely be included as a primary consideration i-n al l
 
vocational education programs,
 
. : ( ■ 
Currently, sufficient knowledge of the principles of
 
<*cc i den t prevent i on exists- to enable school s-hop instructors
 
to positively modify the safety behavior of their students.
 
Although this knowledge exists, traditional methods of
 
ini-truction have consistently fai led to achieve the desired
 
goal i the bui lding of safe work attitudes and work practices
 
of new workers entering the Job market. These fai lures are
 
graph i cal 1y i l lustrated by the number of school chi ldren
 
injured i n one year. For example, during the 1977-78: school
 
year, there were 19,800 i njur i es recorded i n vocat i ona.1 andI
 
industrial s.rts cla.ss-es out of a total enrol Iment of
 
d4/ jUUU, ihis data was- derived from reports s-ubmi tted to
 
the National Safety Counci l by 22,000 school Jurisdictions
 
in the Un i ted St-ates <Nat i onal Safety Counc i 1 , 1979, p. 90),
 
  
4 
f 
If the k ncmledge of ac c i den t preuen t i on, ex i'sts ^ ■ iaiH y' h as' 
; ■ , ■ . _ . I ' 
this knowledge npt been trans-ferred to the/ students?! Uhat
 
has been lacking is an innouatiye, effedtiye method of
 
i mpar t i ng this knowledge to uocat i onal education students at
 
the secondary level .- Computer-Assisted Instruction, '
 
effectively appl ied and closely monitored, can be th^
 
foundation for bridging the knowledge gap between
 
establ ished principles and actual practice. |
 
The current generation of secondary and post-secondary
 
students have never known a t i me without te1ev i s i on. Host
 
of them learned the alphabet, color i den t i f i cat iCsn, and, in
 
sume instances, even bas i c s-oc ial ski l ls- through the medium 
of television. Over the last five years, video-based arcade 
and home video games have taught these same students to 
interact with a video screen. Therefore, these students 
should be receptive and readi ly adaptable to learning, 
through the use of Computer-Assisted Instruction <CAlk>. The 
potent i al for CAI as a learning tool is 1 imited on1y ■ by the 
ski l l and imagi nat i on of the i nstructors. 
Traditional vocational instruction re 1 ies heavi 1y on
 
lectures -and textbooks, augmented by "hands—on" shop
 
,	 training. Although the lecture has certain advant-aqes in
 
regard to motivation and role model ing, some experimental
 
evidence indicates that the lecture conveys information
 
poorly. On the other hand, current rese-arch indicates that
 
students using Computer-Assisted Instruct i on 1 earn
 
 5'
 
significantly faster than those students taught by /
 
traditional methods < Se 1 den & Schu 1 tz, 19825 p. .62). CAI
 
emphasizes the practical aspects of learning and provides an
 
iViductive approach that complements and advances the
 
deductive processes. The "hidden curriculum" in " )
 
Computer-Assisted Instruction is that the student learns the
 
importance of order, sequence, and detai l in problem-solving
 
exercises THaga, 1967, p. 21).
 
The computer wi 1 1 certainly not supplant the
 
traditional teachihg method of lecture coupled with actual
 
work on a shop project or mockup. However, it does offer a
 
I ' . ■ ■ ■ ■ ■ ■ ^ 
new approach to incorporating safety principles into shop
 
subjects and provides significant advantages to the student.
 
When used as a learning device, the corriputer promotes
 
interactive learning where the students become participants
 
ra.ther than spac tators« Oppor -t u n i t y ior i nd i m i dua.1 i zat i on
 
■oi 1 e ar n i ng i s pr om i ded p of faring e ac h, s tuden t a un'1que 
learning expert etfce tai lored to his needs p desires^ and 
ffioods a Exper i ences can be y i sua1 1 y r epr esen ted i n shop 
app1 icatibns5 enriching student insight and intuition about- , 
■physical 	hazards and the lAiays to abate or avoid the hazards 
tAi i thout the necessi ty' of exposing fhe students .to the ■actual 
hazard. • . , , 
A pr imar y goa1 of v oc a t i ona1 e ducat i'on i s t o tr a. i n 
workers i n the skills needed f or en try into the work f orce « 
■ Safe ty i s an i n tegra1 par t of the lAjork ■ process and must be 
.taught as on© of the ski l ls necessary for ©mp1oyment. .The
 
L.un11 nu 1 ng high number ot injuries among school shop
 
students and in the adult industrial work force isclear
 
evidence that traditional teaching methods have been
 
ineffective in molding the p'roper safety attitudes.
 
Uompu ter-Ass i sted Instruct i on has been effec t i ve 1 y used to
 
enhance the learning process in other subjects and the
 
writer bel ieves that this meduum can broaden the safety
 
knowledge and improve the work habits of school shop
 
students.
 
 Rev i ew o-f the Related Literature
 
The rev i ew o-f the 1 i terature concentrated on two itiain
 
, areas o-f considerations Computer-Assisted Instruction and
 
accident prevention techniques taught in school shop
 
classes. Computer-Assisted Instruction is the generic term
 
selected by the writer to describe the concept or system of
 
,using computers as an aid to learning. This term wi l l
 
encompass the following terms used by various authors to
 
descr i be the same subjects Computer-Assisted Learning
 
< CAL)I Computer-Ass i sted Instruct i on < CAI)? Computer-Based
 
Education 'luBh)^ Computer—Based Instruction <CBI)|
 
Compu ter-Managed Instruct i on < CMI>| Computer-Based Training
 
she 1 i terature was inconsistent regarding '
 
capital ization of the terms. For cons-isteno's the terrn
 
Computer—Ass- i sted Instruction wi l l be cap i tal i zed throughout
 
th i s paper.
 
The l iterature on the subject of Computer-Assisted
 
Instruction CCAI) was extensiyeV and much of it has been
 
r ■ ' 
released within the last two years. On the other hand; the (
 
1 1terature avai 1able locally on the subject of schooT shop
 
safety was somewhat l imited. However 5 two recently
 
pubTished manuals were reviewed and these -are excellent
 
tools to be used i n a vocat i onal educat i on classroom.
 
Whi le reviewing the 1 iterature on Computer-Assisted ■ 
Instruction 5 the writer discovered a book that Is a "must 
a
 
read" selection for any teacher who is seriously
 
contemp 1 at i Tig using computers as instructional aids.
 
Wr i tten in c1ear1y understood 1 anguage, A Handbook of '
 
Computer-Based Tra i n i no < Dean & Whitlockj i?83> serves as a
 
comprehensive guide to the preparation and presentation of
 
lessons using computers as a media for learning. In the
 
op i n i on of the wr i ter ^ th i s wioul d make an excel lent tex:tbook
 
for a course in Computer-Based Training.
 
Another valuable source of information is Courseware in
 
the C1 assroom (Lathrop Goodson, 1982)s a guide to
 
selecting 5 organizing., and usi ng educational software. The
 
authors describe and critique a representative samp 1 i nq of
 
avai lable educational software. They also provide detai ls
 
and instructions for using computer software in tutorial j
 
simulat i on, and demonstrat i on situations, as wel l as 
(
 
practical appl ications for reinforcement and remediation.
 
The sources reviewed were unanimous in their praise of
 
the computer as a tool for conducting dri l l and practice
 
sessions. Since remediation is an integral part of dri l l
 
and practice, computers can use the data of the problem and
 
the circumstances of the 1 earner''s mistake to tai lor the
 
remedy to the learner'"s difficulties. Also, the computer
 
v^.r! be used for interactive testing which has been defined
 
as an intimate blend of testing and learning that offers an
 
immediate opportunity for the student to improve his or her
 
performance < Bork, 1981, pp. ,15-17). ^ '
 
  
Th® UAI SQurceboQk (Burke, 1982) provides the basel ine
 
technical procedures -For writing and developing lessons
 
based on Computer-Assisted Instruction, It is l iteral ly a
 
Huw to,. book that is a procedural guide -for developing
 
CAI 5 including the construction o-f -forms and the pitfal ls to
 
avoid when writing questions. Burke (1982, p. 32), points
 
uut thdt cours-eware developers should anticipate both right
 
and wrung an-swers-, as wel l as unan t i c i pated responses. The
 
program should include provisions for nul l responses and
 
delays.
 
■ I 
The most comprehensive source of information on school 
shop safety was An Accident Prevent i on Program for School 
Sho_ps and Laborator i es (kl i l l iams, 1987), This publ ication 
provides a complete guide for e-stabl i sh i ng and conducting a 
school shop safety program. A1though coverage includes 
detai led instructions for developing Job safety analyses 
•-uoA), including the benefits derived therefrom, there are 
iiu »pe !■ i f i c ana1 yse s provided for staxidard school s-hop 
tasks. For ex amp1e, the use of stepladders or or di nar y 
handtools are commorr tasks for which safety criteria have 
been developed to the point that standards have been 
establ ished. The 1 iterature should have included standard 
job -safety analyses for some of the general tasks. 
, The Indus trj a1 Educ at i on Saf e t y Guide (Cal ifornia State 
Department of Education, 1978) approached the s-ubject of 
school safety from the standpoi nt of legal obl igations of 
10 
school adrn i n i stratorss Therefore, the thrust of the
 
. publ ication was directed toward standards of performance and
 
machine guarding techniques. Mo assistance was proyided for
 
teaching accident prevention or for modifying the safety
 
attitudes of students.
 
Un a more positiue note 5 the Sixth National Conference
 
on Safety Education^ (American Driver and Traffic Safety
 
Educat i on Assoc i at i on, 1978) addressed the subjec t of safety
 
in the schools-with some aggressive measures designed to
 
combat the high school injury rate. The Conference members
 
made the fol lowing recommendations for improvement bf
 
instruction in safety education programs:
 
1. That high priority be placed on learning
 
experiences in safety education that would provide students
 
with experience and insight into safety practices in the
 
workplace.
 
2. Students should be able to correctly identify
 
hazards, assess.risks, and make appropriate decisions for
 
implementing corrective actions.
 
3. Safety education should be integrated with other
 
disciplines at al 1 grade levels.
 
,4. Safety education and its evaluation shou1d be based
 
on performance objectives which are stated in terms of
 
measurable human behavior (performance, conditions,
 
criteria, and person involved).
 
5. Students should be tested to.determ i ne. the level of
 
safety knowledge and ski l ls.
 
II 
■ 6. Appropr i ate observat i ons shqu1d b© made by 
instructors to^ eyal uate safety-re 1 ated behauior. 
?» Safety Should be an inherent part of the curriculum 
iri every school shop subject. 
S. . School shop-classes should provide learninq
 
e;<.per i ences tAihich guide student development of attitudes and
 
motor ski l ls for proper, safe and efficient use of
 
fac i 1 i t i es and ©qu i pment.
 
The ultimate goal of these recommendations was to lower the
 
frequency and severity of accidents to achieve a safer-

society (American Driver and Traffic Safety Education
 
Association, 1978, pp. 8-9). ,
 
The writer reviewed a pre-publ ication copy of a manual which
 
is an excel lent guide for teaching a general safety class
 
for students enrolled in a vocational education program.
 
—iJj_.y.9Cat i onal Educat i on Proorams (Pryor, 1984) is .
 
designed to be used as a student workbook for teaching
 
general safety concepts and procedures. The manual has five
 
chapters which cover the i mportance of safety, per-sonal
 
protective equipment, safet'y color coding, electrical
 
hazards, and fire prevention. Also included in each section
 
are word puzzles to te-st vocabulary, and quizzes to measure
 
comprehension. At the end of the workbook, a general' safety
 
-test is provided to measure student knowledge in the
 
•subject. Instructor keys are prov i ded for the puzzles,
 
quizzes, and the test. This is an exce1 1 ent manual for a
 
IZ
 
genera1 , safe t;/ educaf i on c 1 ass|howeyer ^ . i ts app 1 i cat i on for'
 
a spec i f i c yocat i orsal subject ?.gou 1 d be 1 i mi ted«
 
The reyi'ew of the 1 i terature strorigly supported the 
mr i ters content i on that th © need ■ for i mproyed safe t>­
tra i n i ng methods ex i sts « Th ©■ 1 i t er a tur e on CAI pr oy i ded 
amp 1 © e y i dence that Campu ter--Ass i s ted Instruc t i on i s an 
effect i y e t e ac h i ng rne thod« The saf e t y-r-elated l iter a t ur e 
pr oy i de d f ac tua1 • . ey i dence t o, show the - h i gh njjmber of schoo1 
shop injuries and th© need for improyed safe lAiork habits« 
The safe t y 1 i t er a tur e aIso pr oy i ded me thods f or t e ach1ng 
safe t >•• c onc ep t s and sk i 1 1 s ■ i n a sc hoo1 shop c 1 ass « The 
tAm- i ter bel ieyes that "CAI can be effectiyely used to teach 
shop saf e t y i n y oc a t i ona1 e ducat i on c1asses« 
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Statement of ObjectiMes '
 
I. ' , , , . .
 
The project described in the fol lowing section is
 
designed to adapt current technology in mi cro-computers and
 
associated software to be used'^in teaching safety in
 
vocational education classes. Computer-Assisted Instruct i on
 
has a proven record of successs; safety training in school
 
shop classes does not. The number of injuries that occur
 
each year in vocational education classes provides graphic
 
evidence that a need exists for improved training
 
techniques.
 
The iAfriter; bel ieves that this project 5 ful ly developed
 
and i rrip 1 en"ie n ted ^ im i l l result in i mproved safe ty a11 i tudes
 
and reduced school ,shop.injury rates. '
 
  
Design of the Project
 
Procedures
 
This curriculum development project is i n tended to
 
enhance the learning process -for shop safety in secondary
 
vocational educat i on subjects. The subjects chosen to
 
demonstrate the project are general shop safety and
 
elec tr i ca1 safety. The project was deve1 oped in four
 
phases5 with each phase being completed before the next one
 
was begun. A procedural review of the four phases fol lows,
 
along with an overview of two additional phases which wi ll ,
 
be completed outside of the current project time frame.
 
Phase 1. ,A job safety analysis <JSA) was developed for
 
each task to be performed in a typical secondary school shop
 
class. The JSA provides expl icit detai ls of the safety
 
considerations perti|nent to each task that wi l l be taught
 
during a specific lesson. All necessary personal protective
 
equipment is l isted, as well as the proper safety procedures
 
for each step in the task. A sample of the safety analyses
 
■ r \ , ■ ■ . 
used for this project is included at attachment 1. 
' " , ■ ■ ' ' . r 
Phase 2. The completed job safety analyses were used 
to de Ve1 op 1 earn i ng object i ves in the performance, 
cognitive, and affective domains for each task. These
 
objectives were then stated in terms of performance,
 
conditions, criteria, and the person who is expected to
 
/iT
 
pertorrri th& task, A l ist of 1 earn i hq objec11 mss Is proM i ded
 
at attachment 2.
 
Phase 3. After al l objectives were formulated, an
 
evaluation intrument was developed for each task to be
 
measured= Concurrently with each question developed in the
 
instruments, an appropriate reinforcement message was
 
written for inclusion in the program during the program
 
writing phase of the project. The evaluation instruments
 
and the reinforcement messages were evaluated using the
 
Simpl ified F1esch Formu1 a (The Center for Vocational
 
Education, 1977, pp. 10-13) to determine reading grade
 
level. Reading level was set at the sixth grade level for
 
al 1 mater i al.
 
Phase 4. In thi -s step, the writing, debuoo i no and
 
prel iminary testing of al l computer programs and instructor
 
materials was accompl ished. The project was deve1 oped using
 
the APPLE version of the authoring language PILOT
 
(Programmed Inquiry, Learning Or Teaching) as the basis for
 
the computer programming portion of the lessons. The
 
fol lowing paragraphs out1 ine the format of the instructional
 
programs.
 
ihe students wi ll sign on the computer using standard
 
routi'nes, then wi l l be asked to enter his/her name. This
 
name wi ll then be used in the reinforcers bui lt into the
 
program^ The computer monitor screen wi l l display a message
 
wh i ch w i l l •a'f'k the student wh i ch 1 es-son he/she desires.
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Lessons to be accompl ished wi l l be selected by the
 
instructor before the student begins. After the lesson is
 
selected, a series of mu .1 t i p 1 e choice q ues-t i ons w i ll 'be
 
displayed on the screen. If the student selects the correct
 
choice, a positive reinforcement message wi l l be presented
 
un the screen. 1en points wi l l be awarded for a correct
 
response on the first try, with a possible total of 100
 
points per lesson. Point values are assigned to track the
 
student's successful completion of the lesson, since mastery
 
is required before the student can begin work on a specific
 
task.
 
After the first incorrect response, information or 
hints regarding the correct task procedures wi l l be 
displayed on the screen. When the program continues, the 
question wi l l return to the screen.. After the question is 
m i ssed a, second t i me ^ the correct answer ia? i l l. be 'g i men. The 
nex.t question lAt i l l be displayed, and the process iMi l l be 
repeated unt i 1 ' a1 1 quest i ons have been ari'siAtg»red » Fi ve 
po!■ n ts w i l l be atMarded for subseq uen t correc t answers if the 
qyest i on answered i ncorrec11 >•• the f'i rst t i me « 
Upon completion of the test, the student's score wi l l
 
be displayed on the s-creen, alongi with an appropr i ate
 
reinforcement message. 'Scores for each lesson wi l l be
 
I
 
maintained on the student's fi le in the computer. Students
 
tMi 1, 1 nut bc^ a1 lowed to begin work on a .specific shop task
 
■unti l Xwu ■=.yuess i ve scores of 1u0% have ■ been recorded on 
17 
the safety test, for that task. Student competency in safety
 
wi l l be ual idated by instructor observation during the
 
"hands on" portion of the shop task being taught.
 
Notes The fol lowing two phases are beyond the scope of this
 
projects however 5 the student intends to complete these two
 
phases tor his personal satisfaction and to ensure that the
 
cumpleted programs are usa.ble and effective for use in the
 
c 1 assroom. ^
 
Phase 5. Upon completion of this project this student
 
intends to field test the evaluation instrumient and the
 
logic of the computer programs by actual use in school shop
 
classes in the Col ton Redlands Yucaipa Regional Occupational
 
Program (CRYROP). Students and instructors wi l l be asked to
 
critique the lessons and make recommendations for program
 
i mproV ernent. Adm i n i strat i ve personne1 at CRYROP have agreed
 
to al low testing of the programs in classes during the
 
summer of 1984.
 
Phase 6. Oata obtained in Phase 5 wi l l be used to
 
accompl ish any necessary restructuring of the evaluation
 
instruments or computer programs. After revisions the final
 
version of the program wi l l be placed in the publ ic domain
 
and wi 1 1 be avai1a.bl e to 1 i br3.r i es and school dis-tricts- upon
 
request.
 
statement of Limitations
 
The appl ication of this project for use i.n the
 
classrooiTi is 1 irri i ted by the avai 1 abi 1 i ty of computer
 
equipment and the abi l ity of the shop instructor to use that
 
equipment. For this project, an Apple 11+ or lie computer-

is required. The instructor does not need to understand
 
computer programming, but he/she must be fami l iar with the
 
operation of these computers. The students participating in
 
this project may be computer noMices, but reading level must
 
be as. cue sixth yra.oe level or higher. The safety tersris- may
 
be new to some students. If so, those students wi 1 1 be
 
required to complete a vocabulary dri ll provided by the
 
instructor prior to proceeding with the lessons. The
 
determ i nat i on of reading level and appropr i ate vocabulary
 
ski l ls must be made by the instructor before the student
 
begins the lessons.
 
 /9 
Sampie Lessons
 
The- io1 1 QiAt i ag object i mes a.re prom i ded for the two
 
samp1e Iessons wh i ch fol 1ow th i s sect i on «
 
OBJECTIME ONE — SHOPSAFE LESSON
 
•Fol1owi n9 a compu ter-ass i sted tutor i a1 1esson on
 
, genera1 shop safetx procedures^ secondarx studen ts i n
 
Mocational education class wi l l be able to identifx the
 
correct shop safetx Prac t i ces i'O0% of the t i me « Studen ts
 
must be, able to demonstrate th-e correct safetx practices
 
durjn9 shop - tasks ^ as obser med bx the i nstruc tor s.
 
, OBJECTIUE'TWO - ELECTRICAL LESSON
 
Fo1 I ow i ng a compu ter-ass i sted tutor i a 1 1 esson, on the 
hazards of work i ng w i th e 1 ec tr- i c i tx ? secondarx' studen t-s i n a 
MOCa11 ona1 educat i on c1 ass w i 1 1 be ab1e to i den t i fx the 
correct safetx procedures for working' with electricitx iOOX 
of the times btude.nts must be able to identifx cotrirriori ■ 
e 1 sctr i ca1 hazar 
,
ds lAih l ie perform i ng shop tasks, as obsermed 
by the instructor.
 
to
 
UNT OF LESSON SHOPSAFETY
 
;U S T20
 
c=0
 
This is a lesson on general shop
 
safety procedures.
 
iTART
 
Please type your -first name
 
Hel lo, 5 welcome to the lesson
 
rn general shop safety.
 
You must be aware of the hazards in a
 
■chool shop and be able to protect 
'ourself 	and other students from the 
azards. 
Mow let's test your know1edge of 
leneral shop safety! 
If you want to stop the lesson., just 
ress <COMTROL--C> at any time. that 
s, hold down the key marked •■"Cdntror 
nd at the same time press the •'C'"" 
e'/. 
When you are ready to begin, presi 
the space bar. . ■ 
30 ' ■ 
!l . . \ . 
Question 1. 
 -V 
When using safety equ1pment, you must
 
now that i t wi 1 1 5 '
 
a. not erase hazards.
 
b. protect people from injury
 
c. provide more protection.
 
d. al l of the above.
 
DiALL
 
'i Yes! Safety equipment can prevent
 
►er i ous i n jury. , ­
!sc=c-i-5 . 
c=c+10 
•sQ2 , . f
 
! s Wrong again. The- r i gh t answer is d,
 
Move to the next question.
 
:;Q2 
That""s not right. .Please try again, 
Qi 
r? 
Question 2, 
Long hair must be tied up when
 
orkinq Mjiths
 
a. smal l hand tools. 
b. screwdrivers.
 
c= tools with moving part'
 
d. poisonous items. 
CiMOMING PARTS
 
! That '■ s ,r 1 gh t!
 
sc-c+S
 
c=c +10
 
5Q3
 
Wrong again. Move on
 
5 Q3 
No. Long hair can get caught Try 
ga i n. 
Q2 
Question 
If an object is too heavy to 1 ift, 
ou shoulds 
a. gr i p the object f i rm1y 
c. ask for he1p.
 
d. push yhe object
 
i C i HELP!FRIEND i BUDDY!STUDENT
 
'I Good job i
 
15c=c+5
 
;c=c+10
 
'sQ4
 
^5You missed this one again. The
 
lorrect answer is c. Don-'t be afraid
 
:o ask for help.
 
^ ? Q4
 
Not the right answer. Try againi
 
Q3
 
i4 .
 
Question 4.
 
An unsafe act which is not al lowed in
 
he classroom i s s
 
a. alertness.
 
b. eating.
 
c. swearing.
 
d. horseplay.
 
D i PLAY i FOOL AROUND i HORSEPLAY
 
5Right! Horsep1 ay can cause serious
 
njury. '
 
ic=c+5 ■ , 
c=c-MO
 
sQ5
 
sYou guessed wrong again. Horsep1 ay
 
an HURT people!
 
sQ5
 
Thafs not the answer I-'m looking
 
for. Guess again!
 
Q4
 
Question 5.
 
Loose clothes can easi ly be caught in
 
he moMing parts of a."
 
a. harrimer.
 
b. pair of pl iers,
 
c. micrometer,
 
d a mach i ne.
 
'5 Tou're.r1gh t! Next question.
 
isc=c+5 ■ ^3 
ic=c-s-10
 
'■: Q6 
2!Not r i gh t. The r i gh t 'answer i s d 
loving parts o-f machinery can grab 
■'our clothes and pul l you into"the 
lach i ne . 
'i sO.6 ' ■ 
1 Sorry, you missed this one. 
Q5 
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Question 6, 
One piece of safety equipment isi 
a. sun glasses. 
b. goggles. 
c. i den t i fjcat i on chain. 
d. a t i e . 
BiGOOGLES!SAFETY GLASSES 
■ 5Correct! Goggles protect your eye? 
r om f 1 y i ng ch i ps. 
• s Q7 
:sNo again. The correct choice is b 
loggl es save your eyes. Go to the 
ext one, 
! s c=c +5 
c-c-f 10 
■ s Q7 
Nope. Repeat the question. 
Q6 ­
Quest ion 7 
The r i ght footwear to be worn in a 
hop i s! 
a. open—toe shoes, 
b. tennis shoes. 
c. leather shoes. 
d. rubber boots. 
C!LEATHER SHOES!HARD SHOES. 
s'v'Pry go^id! That was a tricky one, but 
you got it! 
5C=C^5 
c==cH-IO • 
;Q8 
iClose, bu t not r i gh t. Leather shoe s 
rovide,the best protection for your 
t 8 UH
 
iTr this one aqa i n
 
Q7
 
iQuestion 8,
 
Rubber gloves are used to prevent
 
a. cuts.
 
b. scratches.
 
c. -fire burns.
 
d. chemical burns
 
DiCHEMICAL BURNS
 
•sYes. - ■ 
:5C=c+5
 
c=c+!0
 
!Q9
 
Is No again. Rubber gloves are not
 
trong. They protect your h\ands from
 
hemical burns. '
 
: 5 Q9
 
That'"s not the right answer. Try
 
gain.
 
Q8
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Quest i on 9.
 
In most cases, the causes of
 
accidents can be traced to;
 
a. defective equipment.'
 
b. unsafe work practices,
 
c. lack of know1edge.
 
d. any of the above.
 
D!ANY!ALL
 
5 Yes. Any of thes-e can cause
 
cc i dents.
 
sc-c+5
 
c=c-HO
 
sQlO
 
sYou missed again. Try the next one
 
sQlO
 
"fot wrong, but there''"s a better
 
nswer. Try this one aqain.
 
10
 
Question 10
 
  
 
I Leather gloves provide protection
 
■rom; 
9.5^ 
I a. cuts. 
b. scratches. 
! c. fire burns. 
d. all of the above. 
1 D i ALL i ABOLiE
 
'zThat's right.

i slncorrect. Let's try it again.
 
i ;Q10 
i2:Wrong again. You need to try this 
esson another time. 
i2:CLOSE 
!:c=c=5 
!;CLOSE 
c=c+10 
:lose 
c<100>;You've completed this lesson, 
our score for this time was ttc 
c<100);ANEW 
If your score is 100, tell your 
eacher now. 
iNEW 
If you want to do another lesson, 
ress <CONTROL> <RESET>. If you are 
inished, remove the diskette from the 
isk drive and turn off the computer. 
type "again" to repeat lesson. 
AGAIN!OK 
; START 
CORE
 
Congratulations! You scored lOOX.
 
ow you're ready to work safely on
 
our shop project.
 
;INT OF LESSON ELECTRICAL
 
sU S T20 ,
 
c=0
 
Introductory remarks to stimulate
 
bought on the hazards of electrlcit;
 
ITART
 
W-^<30>
 
Please type your -first name
 
He 1 1 o g tl'Jf- p we 1 come to the 1 esson
 
on e1ectr i c i tX u
 
Electrica1 too1s rnake our work
 
eas i er and 1 e t ■ us wor-k iaster ^ 
If used the r i ght ujax^ these
 
tools can be mery helpful.
 
Howeyer ^ if you re not carefu 1 m i th
 
electricity^ the result can be a mery
 
serious injury!
 
Now 1 e t •* s see what you knowt about
 
electrical safety!
 
If you want to stop the 1esson, Just
 
ress <CONTROL-~C> at any t ime« .'That
 
s5 ho1 d down'the ke y marked Con tro1
 
nd at the same time press the c''
 
e y« .
 
When you are ready to',beg i n p press '
 
the space- bar.
 
dU
 
Question' i
 
Improper groundi ng of el ectr i ca1 equ i prrien t can 
causei , ■ ' 
  
 
a. tripping,
 
b. shock.
 
c, fr i ct i on .
 
d« wear.
 
I B i SHOCK!ZAP 1 BURN i PAIN
 
■'s Yes! Your reply jolted me i 
?!C=C+5 . ' 
ic=c-f-10 
■'!Q2 
J! Wrong aga in. The r i gh t answer is b 
Move to the next question. 
L'sqZ 
i That-"'s not right. Your response is 
shocking - please try again. 
Ql 	 • , 
32 
Question 2. 
Electrical arcinq can caus-e; 
a. i nsu1at i on 
b. tripping, 
c . fire. 
d. f r i c t i on. 
CI FIRE!SPARKS 
s Yes! That"'s a hot one! 
;;c"c+5 
c=c+10 
•;Q3 
!; 	No again. Arc i ng causes sparks, 
sparks cause fires! Go on to 
quest i on 3. 
:?Q3 
Wr ong. Ar c i ng c auses spark s, wh i c h 
can cause 	 . ■ 
Quest i on 3 a 
EX tens i on c or ds mu s t be used on1 x f or 
a 8 t emp or ar y pur p ose s« 
bs perrrianent purposes« 
c 8 tX i n9. 1umber t oge ther 
d« tr ansf ormer s« 
lA!TEMPORARY PURPOSES!SHORT TERM
 
';Good Job!
 
«8
 
ic=c-J-10
 
'504
 
J5 	You missed thIs one again. The
 
correct answer is a. Go on»
 
iNot the right answer. Try again!
 
03
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iQuestion 4,
 
1 	Us i ng the wrong si ze- fuse or c i rcu i t breaker
 
causes, the insulation on electrical
 
wiring to break down. This can causes
 
a. wear.
 
b. 	friction
 
c. fire.
 
d. Moltage.
 
C!FIRE!OUERHEATi INJURY
 
'sRight! Overheated wiring insulation
 
can also cause equipment damage.
 
isc=c+5
 
c=c4-10
 
'SQ5
 
!!You guessed wrong again. Overheated
 
wiring can cause FIRE!
 
That"'s not the answer I "'m looking
 
for. Guess again!
 
04
 
B'
 
Ouestion
 
Work i ng with electrical equ i pmen t in
 
wet areas can cause;
 
a. shock »
 
b. 	fr i c t i on.
 
c. tripping,
 
d. wear.
 
A,!SHOCK
 
s You re right! Nex t quest i on
 
sc=c+5
 
c=c+10
 
;QS ,
 
 I 
L'sNot right, the right answer is a
 
>hock. .
 
liO.6
 
Sorry, you m i ssed this on©,
 
Q5
 
!Quest i on
 
IA se11—ground i ng plug has-s
 
a. no prongs.
 
b. one prong.
 
c. two prongs.
 
d. three prongs.
 
D i 3 PRONGS i THREE PRONGS
 
'{Correct! The round prong grounds the
 
too] through the power cord.
 
i5C=C+5
 
C=C'i-10' ,
 
'5 Q7
 
*5No again. The answer is d - three
 
prongs. Go to the next one.
 
I sQ? ■ 
Nope, Repeat'the question.
 
Q6
 
!7
 
Quest i on 7.
 
Unless the tool is meirked "doub 1 e
 
insulated", al l tools must have as
 
a. no prong plug.
 
b. one prong plug.
 
c. two prong plug.
 
d. three prong plug.
 
D!3 PRONG PLUG!THREE PRONG PLUG
 
sMery good! That was a tricky one, but
 
you got it! Doubl e i nsu 1 ated tools
 
have two prong p 1 ugs; al l other tools-

must have a three prong plug.
 
WARNING!/' Doub1 e i nsu 1 ated tools are
 
c1 ear 1 y marked. Do not use a tool
 
with a two prong plug unless it is
 
marked DOUBLE INSULAfED!
 
;c=c+5
 
c=c+10
 
;Q8
 
5Close, but not right. The right
 
nswer is d ■" three prongs. Move on,
 
!E>oub1e insulat&d tools are grounded
 
within the tool housing. fry this one
 
again.
 So
 
!Q7 > .
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:Quest i on 8.
 
sAl 1 tools and equipment must be
 
inspected be-fore you use them. If
 
you find a frayed or broken
 
electrical cord, what shou1d you do?
 
a. Use the tool carefu1 1y.
 
b. Repair the cord yourse1f
 
c. Throw the cord away.
 
d. Show the cord to your
 
instructor,
 
iD!INSTRUCTOR
 
':Yes. A1ways report anything that
 
seems unusual to your instructor.
 
!;c=c-<-5
 
c=c+10
 
'sQ9
 
JsNo again. A1ways report broken
 
tools or equ i pmen t to your teacher,
 
!iQ9
 
That's not a good idea! Think about
 
it!
 
Q8
 
19
 
Quest i on 9.
 
In most cases, the causes of
 
electrical accidents can be traced
 
tO!
 
a. defect!ye equ i pment.
 
b. unsafe work practices.
 
c. lack of knowledge of the
 
anger-s of electrici ty.
 
d. any of the above.
 
DjANY I ALL
 
■ sYe-s. An y of these can cause
 
cci dents..
 
!C=C-^5 . ■ 
c=c+10
 
sQlO,
 
jYou m!-ssed again. Try the nex t one
 
sQIO
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answer. Try this one again
 
1Q9
 
MO
 
iQuestion !0.
 
[Electrical tools must not be carried
 
by the power cord. The reason for
 
th is i s that i t i
 
! a. stretches the power cord.
 
i b. curls the power cord.
 
1 c. pul ls the wiring loose.
 
1 d. gets the power cord dirty.
 
iCi PULLS WIRING!LOOSE
 
'•;That''s right.
 
i!Incorrect. Let-'s try again.
 
I sQl0
 
■i2 s Wrong aga in. You need to try this
 
lesson another time.
 
•i2! CLOSE 
Mc=c-»-5 
S 5 CLOSE 
c=c-H 0 
::L0SE
 
:c<100) sYou•'ye completed this les-son.
 
"our score for this time was #c .
 
:c<100>sANEW
 
If your score is 100, tel l your 
:eacher. 
iNEW 
If you want to do another lesson, 
press <CONTROL> <RESET>. If you'are 
f i n i shed, remove the diskette from the 
disk drive and turn off the computer. 
type "again" to repeat lesson. 
AGAIN!OK 
•s START 
iCORE 
Congratu1at i ons! You scored 100%. 
!ow you'"re ready to work safely Mjith 
' lectrical equipment. 
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JOB SAFETY ANALYSIS TRAININ6 GUIDE
 
••k; Use of Power Tools
 
quired/recommended
 
-sonal protective equipments Goggles or ful l 

:• i c steps Potenti al hazards
 
General 1. 	Electrical shock,
 
requ i rements	 rotating parts, '
 
p i nch poi nts, or
 
flying par t i cles•
 
Electrical tools	 E1ectr i ca1 shock,
 
rotating parts,
 
pinch points, or
 
flying par t i c1es.
 
Pneumatic tools	 Rotat i ng parts,
 
f 1 y i ng partides,
 
wh i pp i ng hoses.
 
Date:
 
face shield
 
Safe task procedures
 
a) Al 1 hand and power I
 
tools must be main- I
 
tained in safe condi- I
 
t i on. I 
! 
b) All power tools 1 
must be equipped with 1
 
guards dur i ng use. 1
 
■	 , " i 
c) Hand-he1d c i rcu1ar I
 
saws must have a 1
 
sw itch that shuts off i
 
power when the swi tch I
 
is re 1 eased = i
 
- • 	 !
 
.	 a) Tools must be of i
 
double-insulated or I
 
grounded type to con- I
 
to the Nat i onal I
 
Electric Code. I
 
i
 
b) Use of electric i
 
cords for raising or i
 
1ower i ng tools is I
 
proh i bi ted. 1
 
!
 
a) Secure pneumat i c I
 
tools to the hose by 1
 
a chain or cable to i
 
preVent accidental I
 
disconnect. i
 
b) Use of the hose for I
 
rais i ng or 1oweri ng I
 
tools is proh i b i ted. 1
 
I
 
c) Al l hoses over 1/2 I
 
inch d i ameter must I
 
have a safety device i
 
at the a i r source to I
 
reduce pressure if the I
 
hose fai ls. 1
 
^ I
 
hmen t 1
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